The COSMOS survey is a large and deep survey with multiwavelength observations of sources from X-rays to the UV, allowing an extensive study of their properties. The central 0.9 deg 2 of the COSMOS field have been observed by Chandra with a sensitivity up to 1.9×10 −16 erg cm −2 s −1 in the full (0.5-10 keV) band. Photometric and spectroscopic identification of the Chandra-COSMOS (C-COSMOS) sources is available from several catalogs and campaigns. Despite the fact that the C-COSMOS galaxies have a reliable spectroscopic redshift in addition to a spectroscopic classification, the emission-line properties of this sample have not yet been measured. We present here the creation of an emission-line catalog of 453 narrow-line sources from the C-COSMOS spectroscopic sample. We have performed spectral fitting for the more common lines in galaxies 5007, Hα, and [N II] λλ6548, 6584). These data provide an optical classification for 151 (i.e., 33%) of the C-COSMOS narrow-line galaxies based on emission-line diagnostic diagrams.
INTRODUCTION
A galaxy is considered active when the supermassive black hole (SMBH) grows through a phase of significant accretion (Eddington ratio λ10 −3 -10 −4 ; Nicastro 2000; Trump et al. 2011) . Deciding if an SMBH is accreting actively requires the detection of some feature not associated with star formation. In order to recognize a galaxy hosting an active galactic nucleus (AGN) from a galaxy hosting a non-active BH, several diagnostics in different wavelength bands are available. X-ray observations provide the best way to identify AGNs because all AGNs emit X-rays, host galaxy contamination is weak in this band, and X-rays are insensitive to absorption (up to N H ∼10 24 cm −2 ), in contrast with optical observations. In the optical, emission-line measurements are necessary in order to distinguish narrow-line AGNs from star-forming (SF) galaxies by using emission-line ratios as a probe of the source of excitation. However, X-ray and optical classifications do not always agree. Using a sample of 3XMM-SDSS sources, Pons & Watson (2014) found that 13% of the X-ray-selected AGNs are optically misclassified as SF galaxies. After removing the narrow-line Seyfert 1 (NLS1) that contaminated the type 2 sample, the fraction of misclassified X-ray-selected AGNs drops to 10%. This still represents a non-negligible fraction of the X-ray AGN sample.
It is important to emphasize that what is observed at different wavelengths relates to several different physical processes associated with accretion onto the SMBH. The thermal emission from the accretion disk is observed in the optical/ UV bands and is referred to as the "big blue bump." Thus, a blue color is characteristic of an AGN, but this selection criterion can only apply in the absence of galaxy dilution and obscuration. On the other hand, X-ray emission is attributed to the scattering of disk photons by a hot corona surrounding the accretion disk. Then, infrared emission is primarily from the obscuring torus and so traces the reprocessed emission from the central SMBH, allowing the detection of even heavily obscured AGN.
Due to obscuration or galaxy dilution, different selection techniques may not detect the AGN signature at some wavelengths. Further, as suggested by Hickox et al. (2009) , AGN detectability using different methods can also depend on AGN intrinsic properties such as the accretion rates or the host galaxy environment. This is the case for X-ray-selected AGNs optically misclassified as SF galaxies, as in Pons & Watson (2014) : the absence of an AGN optical signature may be due to galaxy dilution in some cases but can also be explained by a low accretion rate.
To extend the Pons & Watson (2014) work to higher redshifts in order to look for evolutionary effects requires deeper surveys over a significant area. The Cosmic Evolution Survey (COSMOS; Scoville et al. 2007 ) covers a 2 deg 2 equatorial region and consists of multiwavelength imaging and spectroscopy of survey objects from X-ray to radio wavelengths.
About half of the Chandra-COSMOS (C-COSMOS) sources have a spectroscopic redshift from Civano et al. (2012) , and about 60% of them have been classified as narrow-line galaxies. However, so far, the properties of the emission line of the C-COSMOS sources have not been measured. In this paper we report the creation of an emission-line catalog for 453 sources from C-COSMOS. Our aim is to perform optical emission line classification (SF galaxy or AGN) of the X-raydetected galaxies in COSMOS (i.e., the C-COSMOS survey); the details of the classification and its implications will be presented in Paper II.
Section 2 includes a description of the C-COSMOS survey and the optical spectroscopy; in Section 3 we discuss the spectral fitting method. Section 4 gives the description of the emission-line catalog; Section 5 presents the general properties of our sample. Finally, in Section 6 some interesting spectra with unusual emission lines are presented.
THE C-COSMOS SAMPLE AND SAMPLE SELECTION
COSMOS is the largest survey undertaken by the Hubble Space Telescope (HST). COSMOS has multiwavelength observations performed by many ground-and space-based instruments: (i) X-ray (0.5-10 keV) with the XMM-Newton (Hasinger et al. 2007) and Chandra (C-COSMOS Elvis et al. 2009) telescopes; (ii) UV with the Galaxy Evolution Explorer (Zamojskiet al. 2007 ); (iii) optical multiband imaging with Subaru (Taniguchi et al. 2007 ) in addition to HST; (iv) IR (between 3.5 and 70 μm) with Spitzer (Sanders et al. 2007) , and near-IR with CTIO, KPNO (Capak et al. 2007) , and CFHT (McCracken et al. 2010) ; (v) radio with the VLA at 1400 and 324 MHz (Schinnerer et al. 2007; Smolčić et al. 2014) . Classification of the brighter sources has been carried out using spectral energy distributions (SEDs) by Bongiorno et al. (2012) and by H. Suh et al. (2016, in preparation) for the fainter ones.
C-COSMOS ) covers the central 0.9 deg 2 region of the COSMOS field with a flux sensitivity down to 1.9×10 −16 erg cm −2 s −1 in the soft (0.5-2 keV) band, 7.3×10 −16 erg cm −2 s −1 in the hard (2-10 keV) band, and 5.7×10 −16 erg cm −2 s −1 in the full (0.5-10 keV) band. The C-COSMOS source catalog contains 1761 X-ray point sources that have been detected in at least one band (full, soft or hard bands), with a probability of being spurious of <2×10 −5 ). Optical and IR identification of the X-ray sources has been performed by Civano et al. (2012) , and counterparts are found for a very high fraction (97%) of the sample, and most of the remaining 3% have multiple counterparts or a very faint counterpart. Optical spectroscopy targeting the C-COSMOS X-ray sources has been been performed using several different instruments; the list and the properties of the main instruments are given Table 1 . Additional spectra from the cosmic stellar survey with the FAST spectrograph (Wright et al. 2010 ) and reduced spectra from the WFC3 imaging and grism (Civano et al. 2012 ) have been also used.
A total of 901 X-ray sources from the C-COSMOS sample with optical spectra have reliable redshift estimates and an initial spectroscopic classification: "broad line" with FWHM>2000 km s −1 , "non-broad line" (narrow emission lines or absorption lines only), or "star." In this work we focus only on the non-broad-line C-COSMOS objects. This consists of 514 sources, corresponding to 57% of the C-COSMOS spectroscopic sample.
At the time of writing, the 3 WFC3 and FAST and 42 zCOSMOS deep spectra were not available, so those sources with no other spectrum have been removed from the non-broad galaxy sample. As most of these zCOSMOS deep sources have a redshift too high (z>1.4) to be classified using emission-line diagrams, we do not lose many optically classifiable sources by removing them from the sample. In addition, about 30 DEIMOS spectra are also missing due to the fact that they are uncalibrated and so cannot be easily used for the full range of emission-line measurements.
Finally, we end up with a sample (which we call the C-COSMOS narrow-line galaxy [CCNLG] sample in the rest of the paper) of 644 spectra of NL galaxies corresponding to 453 X-ray sources, 165 (36%) of them having more than one optical spectrum. Compared to the initial "non-broad line" classification, 61 X-ray sources are missing. These are mainly those with spectra from the zCOSMOS deep survey at too high redshift to be usable for this work.
SPECTRAL FITTING
We have fitted the 644 spectra from our CCNLG sample using the Sherpa module for Python (version 2.7.8.) from CIAO. 4 To optically classify narrow emission line galaxies, the most commonly used diagnostic diagram is the BPT diagram (Baldwin et al. 1981) 
Fitting Method
In the following we explain the steps in our fitting procedure. All of these steps are carried out for each emission line or doublet/complex: Osterbrock & Ferland 2006) . Because the Hα-[N II] complex is most of the time in a noisy region of the spectra, free line widths prevent a good fit, so the widths of the Balmer line (i.e., Hα) and the forbidden lines (i.e., [N II]) are fixed to be the same. Also, the positions of the lines are linked: the line positions are allowed to vary, but the separation between the Hα and [N II] lines is fixed. 4. The continuum and emission lines are then fitted simultaneously. 5. The Sherpa package is also used to compute the EW (eqwidth) and the fitted parameter errors in order to estimate the signal-to-noise ratio (S/N) of the emission lines. From the fitted values we also derive additional parameters such as the continuum and emission-line fluxes and check the redshift using the new fitted positions.
We also derived the intrinsic FWHM (i.e., corrected for the instrumental resolution:
2 ). Because the given instrumental resolution for each spectrum is a theoretical value and our sample is large enough, we use the width of the narrowest unresolved line as the instrumental resolution. We find values of 5 Å for the zCOSMOS bright spectra, 3 Å for the DEIMOS bright spectra, and 6.5 Å for the IMACS bright spectra. In the case of Hectospec or SDSS (both the SDSS and BOSS spectrographs), because we only have a small number of spectra, we have used the published value; see Table 1 .
Error on Spectrum Flux
In order to fit a model to a spectrum, Sherpa needs the errors on the flux as input. This is given for the DEIMOS, IMACS, or SDSS spectra but not for zCOSMOS bright or MMT spectra.
To estimate the errors, we consider the dispersion in the continuum data points. We selected a range of 500 Å of data between 6000 and 7500 Å, avoiding gaps in the data and cosmic-ray features. The selected range has been chosen because it has enough points to determine the distribution but is not so large as to be significantly affected by spectral curvature, which would artificially increase the dispersion. We thus consider that the error derived in this wavelength range is representative of the error in the full spectra.
We then plot the distribution of these data points and fit them initially with a Gaussian function. To remove absorption or emission lines, which will produce a tail in the distribution, we apply a new cutoff by selecting only the data at ±3σ (with σ being the Gaussian standard deviation) of the distribution peak (see Figure 1 , upper panel).
We then refit a Gaussian function to the new data (see Figure 1 , lower panel), and the resulting σ value is considered as the error on the data points.
In the case of IMACS, the supplied errors include a systematic term that artificially reduces the S/N of the emission lines, so the given uncertainties typically overestimate the dispersion on the continuum. Because of this, we have recomputed the errors on these spectra with the method described above to improve the fit. In the example shown in Figure 2 , our method reduced the errors by a factor 4 to 15 around the [Ne III]λ3869 line, for the Chandra source CID323. These new error estimates allow the detection of weaker emission lines, in particular the [Ne III]λ3869 line, which is usually quite weak and would have been hidden by the overestimated errors.
DEIMOS spectra are also very noisy, but using the continuum dispersion as an estimation of the errors gives about the same values as those provided, so we have kept the original errors.
In summary, we have used errors computed with the method described above for the zCOSMOS bright, MMT, and 60% of the IMACS spectra. For the DEIMOS, SDSS, and the remaining IMACS spectra, we have kept the original errors.
Fit Reliability
If a line is expected to be in the observed spectral range based on the redshift, a fit was automatically performed. However, it is possible that there is no emission line or that the line is not well fitted; in this case the fit will be unreliable. So for each emission line in each spectrum we have attributed a reliability flag (an integer from 1 to 6) based on visual inspection. For unreliable fits, we give different flags based on the reason for being able to distinguish spectra of nonemission-line galaxies from spectra that are too noisy (or miss data) to be classified. An additional flag of 3 has also been attributed to DEIMOS spectra, which are very noisy, but where errors on the fit are relatively small. Explanations of each flag The fit to an emission line can be considered as reliable if it has a flag of 1, 2, or 3.
THE EMISSION-LINE CATALOG
The catalog is available with the published version of the paper (online-only material). A truncated version is shown in Table 2 . The parameters included in the fitting catalog of the 453 sources of the CCNLG sample (corresponding to 644 optical spectra) are listed below.
1. Column 1: Chandra source name from Elvis et al. (2009) . 2. Columns 2-3: the optical coordinates from the C-COSMOS multiwalength catalog (Civano et al. 2012 ). 3. Columns 4-5: the Chandra X-ray coordinates. 4. Columns 6-8: the Chandra X-ray flux in the full, soft, and hard bands. Negative values indicate upper limits. 5. Columns 9-10: the i-band magnitude and error from Civano et al. (2012) . 6. Columns 11-12: the K-band magnitude and error from Civano et al. (2012) . 7. Column 13: optical spectra fitted (i.e., DEIMOS, IMACS, MMT, SDSS, or zCOSMOS bright). 8. Column 14: Boolean value to indicate which IMACS spectra have their error recomputed by the method described in Section 3 (1 = yes). (columns description as for Columns 18-29).
For all the lines, the fitting parameters are set to −99 if the line is outside the spectral range and to 99 when the error is much larger than the parameter value.
GENERAL PROPERTIES OF THE CCNLGS SAMPLE
In Table 3 , we report the numbers of sources and/or spectra in the different samples we have used in the sections below. Figure 4 shows the i-band magnitude distribution of the CCNLG sample compared with the 860 C-COSMOS sources without spectroscopic redshift (i.e., without an optical spectrum and so not included in our CCNLG sample) to investigate the completeness of our sample.
Completeness of the Spectroscopic Sample
Among the non-spectroscopic sources, 75% are photometrically identified as non-obscured (i.e., unobscured or galaxy classification) based on the SED fitting (see Civano et al. 2012) . We call them the photometric NL galaxies (photoNLG).
In addition to the 332 sources from the CCNLG sample (73%) with i mag <22.5, we have also 74 photoNLG objects. So spectroscopic classifications dominate (82%) down to i mag =22.5, but rapidly decrease by i mag =23.5. The 74 photoNLG sources with i mag <22.5 might have been detected by IMACS, Hectospec, VIMOS, and DEIMOS (see Table 1 ), so our NL sample is 80% complete for i mag <22.5. If we go down to i mag <23.5, there are 397 CCNLGs plus 192 photoNLGs, so the NL sample is only complete at about 70%.
Fraction of Reliable Fits
In Table 4 we summarize the percentage of lines that are within the observed spectral range and which fraction of them are reliably detected. The [O III]λ3727 and [Ne III]λ3869 lines are covered in almost all (80%) the spectra, a little less for the Hβ line and the [O II] doublet (about 70%), but less than 30% of the fitted spectra cover the Hα-[N II] complex due to high redshift (z>0.4). Even though the Hβ and the [Ne III] lines are present in a large fraction of the spectra, only a few fits give reliable detections (30% and 20%, respectively).
Based on the reliable lines and the wavelength coverage of the optical spectra (see Table 1 ), 45 spectra (7% of the CCNLG sample) can be plotted on the BPT diagram, 54 spectra (8%) on Figure 4 . i-band magnitude distribution. In red is plotted the CCNLG sample and in blue the sources from the original C-COSMOS sample without spectroscopic redshift (i.e., without optical spectra). In cyan is shown the sources without spectroscopic redshift but with a photometric identification as obscured or galaxy (i.e., not unobscured sources) based on the SED fitting.
the Blue BPT diagram, 95 spectra (15%) on the MEx diagram, and 102 spectra (16%) on the TBT diagram. We show in Figure 5 the optical classification of the C-COSMOS sample using the standard BPT diagram. The majority (44%) of the sources are found above the Kewley et al. (2001, Ke01) line and so are optically identified as an AGN. Around 20% of the sources fall in the SF region of the diagram, below the Kauffmann et al. (2003a, K03) line. Between the two demarcation lines lie the "composite objects" (36%), for which both star formation and a nuclear activity may contribute to their optical spectrum.
Additional optical diagnostic diagrams and an extended analysis of the results will be presented in Paper II.
Comparison of Line Fluxes
From the CCNLG sample, we have 165 sources that have more than one spectrum. For these we can then compare the line estimates to check the consistency of the fits. As the sources may have different positions on the spectrograph fibers between different observations, it is more relevant to compare the line flux ratios rather than the flux values. Nevertheless, as observations are not made at the same time in the different spectrographs, source variability may also contribute to differences in the flux ratios.
For λ3727 flux ratios. Taking into account the errors, we find a good agreement, with the difference between the line ratios for the same source being smaller than 30%. The results are shown in Table 5 , where we give the numbers of sources used for the comparison, the mean ratio between the line ratios, and the maximum difference.
To check the consistency of the fits, we have also compared our results with existing catalogs. Indeed, some spectra from the zCOSMOS bright survey have been fitted by Bongiorno et al. (2012) using the platefit_VIMOS pipeline; among the 275 sources with a zCOSMOS bright spectrum in our catalog, 152 are also in the Bongiorno et al. (2012) sample. The comparison between the emission-line fluxes is given in Table 5 . We find an excellent agreement between the two catalogs; flux measurements do not differ by more than 25% for almost all the lines when considering the errors. The case of the Hβ line required special attention. The VIMOS pipeline subtracts the stellar continuum and absorption lines before fitting the emission lines, while in our fits we do not apply any model for the stellar subtraction. However, the difference between our Hβ flux and the platefit_VIMOS value is less than 20% for 70% of the sources with a reliable measurement in both catalogs, and the remainder do not differ by more than 34%.
We have also compared our results with the SDSS gal spec catalog from the MPA/JHU group (Kauffmann et al. 2003; Brinchmann et al. 2004) , where the stellar contribution has also been removed. We find again good agreement with our measurements (see Table 5 Figure 5 . BPT diagram for the CCNLG sample. The K03 line in gray indicates the separation between star-forming galaxies (red dots) and composite objects (blue dots), while the Ke01 line (black) separates the composite objects and the AGNs (green dots). 
X-Ray Luminosity versus z
We have looked at the properties of the CCNLG sample. First of all, the X-ray luminosity versus the spectroscopic redshift is plotted in Figure 6 . We compared the sources from our CCNLG sample with the broad-line galaxies from the full C-COSMOS catalog. We divided the CCNLG sample into two categories: the sources for which an optical classification is possible through emission lines (30% of the CCNLG; see Paper II) and those with no optical classification.
The CCNLGs are found at lower redshift than the BL galaxies, with almost all (99%) of them being at z<1.7; there are only five CCNLGs at z>2.5. The difference in redshift distribution for these two samples is due to the fact that BL AGNs are usually more luminous than the NL AGNs, and so they can be detected at higher redshift. The CCNLGs that can be optically classified have z<1.4, corresponding to the maximum redshift for which the [Ne III]λ4869 is still inside the spectral range (see also Paper II).
By comparison, the sources in the 3XMM-SDSS sample (Pons & Watson 2014) typically have much lower redshifts (z<0.4) and extend to lower X-ray luminosities. The highest luminosities are comparable in the 3XMM-SDSS and CCNLG samples. CCNLG allows extending 3XMM-SDSS to z∼1.4.
Optical versus X-Ray Flux
A useful parameter to discriminate between the different classes of X-ray sources is the X-ray-to-optical flux ratio (X/O hereafter; Maccacaro et al. 1988; Della Ceca et al. 2004 ). It is defined as follows:
For this work, we have used the observed X-ray flux in the hard 2-10 keV band and the optical flux in the r band. For the conversion factor C and the bandwidth Δλ see Fukugita et al. (1995 , Table 9 ). Previous works (see Fiore et al. 2003 , and references therein) have shown that X-ray-selected AGNs (both type 1 and type 2) have typical X/O flux ratios between −1 and 1, also called the "AGN locus." At X/O flux ratios below −1 we find coronal emitting stars, normal galaxies (i.e., early-type and SF galaxies), low-luminosity AGNs and nearby heavily (Compton-thick) absorbed AGNs. Finally, high X/O flux ratios above 1 are typical of broad-and narrow-line AGNs, high-z and highluminosity type 2 QSOs, high-z clusters of galaxies, and extreme BL Lac objects.
In Figure 7 we show the 2-10 X-ray flux versus the r-band optical flux for the CCNLGs. As we can see, about 80% of the CCNLGs fall in the AGN locus, including 84% of those with a possible optical classification. So there is no discrimination in the X/O ratio between the sources that can be optically classified and those that cannot.
In the CCNLG sample, we still have 15% that still can be AGNs or BL Lac objects (X/O>1), and we have a small fraction (5%) of possible non-active galaxies, CT AGNs, or low-luminosity AGNs (X/O<−1) based on the X/O ratio.
INTERESTING SPECTRA
During the fitting, we found some interesting spectra. Below we provide a summary of the potentially interesting sources, but no detailed analysis is presented for these in this paper. . X-ray luminosity vs. the spectroscopic redshift. Comparison is made for the CCNLGs with spectra that can be optically classified using emission lines (red dots) and those without optical classification (green dots). Also shown are the broad-line galaxies from the C-COSMOS sample (blue squares). The dark dashed line marks the Chandra limit flux. Gray triangles represent the X-ray NL galaxies from Pons & Watson (2014) . for CID12650 (Figure 8, bottom panel) . The FWHM and EW of the line at 4897 Å compared to Hβ are given in Table 6 .
The bright line at λ 0 =4897 Å could correspond to the highionization line [Fe VII] λ4894. This line is present but weak in some Seyfert 1 galaxies (Phillips 1978; Véron-Cetty & Véron 2000) . However, it is unusual to find them so bright in galaxy spectra with no [O III] lines, which are normal in Seyfert galaxies. Such a strong [Fe VII] line with respect to Hβ is unusual in any AGN. For example, even in the Coronal Line Forest iron-rich galaxies of Rose et al. (2015) , the [Fe VII] is line is about 60% weaker than Hβ.
Double-peaked and Asymmetric Emission Lines
The source CID1479 (z = 0.335) has a DEIMOS spectrum with a double-peaked emission line for Hβ, [O III]λ5007, and Hα-[N II] lines. The separation between the two peaks ranges from 220 to 300 km s −1 for these lines, and they are symmetric around the nominal redshift (see Figure 9 ). One explanation for observed double-peaked lines is the presence of a double or binary AGN as the result of a merger activity. Double-peaked emission-line profiles will appear in the optical spectra if two adjacent narrow-line regions from a merging system are covered by a single spectrograph slit (see Komossa et al. 2003; Smith et al. 2010) . Recent systematic surveys used a spectroscopic sample to look for dual AGN candidates and found that double-peaked AGNs are not rare systems (Wang et al. 2009; Liu et al. 2010; Barrows et al. 2013) . For this object, in the optical images from HST, the two nuclei of the binary system, if present, are unresolved, but the spiral arm in the southwest could be a merger tail (Figure 10) .
Another possibility to explain double-peaked emission is asymmetric distribution of outflowing gas in the narrow-line region, as is the case for Mrk 78 (Fischer et al. 2011) . Doublepeaked lines may arise from particular NLR geometries such as non-symmetric cones from both sides of the nucleus due to biconical outflows (Whittle 1985) . In this case, the observed blueshifted and redshifted peaks in the emission lines could result from NLR gas moving toward and away from us. In this scenario, there is only one BH, but the observed spectra are similar to those of a binary AGN, and it is also possible to find asymmetric lines (see below).
CID612 (z = 0.537, DEIMOS spectrum) also has a double (or even possibly a triple) peaked [O III]λ4959 emission line (see Figure 11) ; however, the separation between the peak is too small (200 km s −1 ) to fit them. In addition to [O III]λ4959, the Hβ and [O III]λ5007 lines seem to have asymmetric profiles that could mask the very close peaks in these two lines. For this source the HST image shows the presence of two close galaxies separated by about 3″ (i.e., about 20 kpc; see Figure 12 ), which could explain the double-peaked profile due to merger activity. To explain asymmetric emission lines, previous studies have suggested that radial motion via inflows or outflows with dust . The red and blue dashed arrows in the middle and bottom panels mark the position of the expected peaks compared to those observed in Hβ (solid arrows, top panel).
opacity could produce narrow-line asymmetries and velocity shifts (Whittle 1985; Osterbrock 1991, Chap. 5) . In this scenario, there could be dust in the disk of the host galaxy or a cloud near the nuclear region, such that if one side of the bicone is behind the disk/cloud and the other side in front of the disk/cloud, then the far-side cone will appear fainter due to reddening.
The DEIMOS spectrum of the source CID3020 (z = 0.618) presents an asymmetric profile or close double-peaked lines for the Hα and [N II]λλ6548, 6584 emission lines, which are the only lines observable in this spectrum (see Figure 13) . The zCOSMOS spectrum for this same source does not show this doubling due to the better resolution of the DEIMOS spectrograph. However, the Hubble optical image only shows one galaxy, although the elongated shape of this galaxy may indicate a minor merger (see Figure 14) .
CONCLUSION
We have created a catalog of 644 optical spectra from the C-COSMOS sample. These spectra correspond to 453 narrowline galaxies in the C-COSMOS sample that are available from SDSS and the IMACS, VIMOS, and Keck spectrographs. These objects form the CCNLG sample. We have fitted emission lines in these spectra using the Sherpa module in python. Hα, and [N II]λ6584 lines are more often well fitted even if only a few spectra contain the Hα-[N II] lines (less than 30%). We have 183 spectra (for 151 sources, i.e., 27%) that can be classified.
We also give the description of the catalog that is released online with this paper. We present the broadband properties of the CCNLG sample, comparing the properties of the sources that can be optically classified using emission-line ratios (optical diagnostic diagrams are described in Paper II) and those that cannot. The main points are that the sources with an optical classification have a smaller maximum redshift (z<1.4) than the others (z<1.7) due to the restriction to have the [Ne III]λ4869 in the observed spectral range. In general, the CCNLGs have a smaller redshift than the broadline galaxies in the C-COSMOS catalog, which have redshifts up to 5. Compared to the 3MM-SDSS sample of Pons & Watson (2014) , the CCNLGs have similar highest luminosity, but 3XMM-SDSS extends to lower X-ray luminosities. However, the CCNLG sample extends to higher redshift, up to 1.4 against 0.4.
There is therefore no difference in the optical-to-X-ray flux ratio distribution for the CCNLGs with or without optical classification; they are found in the same proportion (about 80%) in the AGN locus, i.e., −1<X/O<1. The CCNLG sample is also 80% and 70% complete for i mag <22.5 and i mag <23.5, respectively.
We also provide a short description of some spectra with unusual emission lines: three sources have a very bright emission line close to Hβ that could correspond to the [Fe VII] λ4894 high-ionization line even if such a strong iron line compared to Hβ is unusual in any AGN. Three other sources have double-peaked and/or asymmetric profiles that can be explained by merger activity or outflows.
The optical classification based on these emission lines and a detailed analysis of elusive AGNs (i.e., X-ray AGNs not classified as such in the optical) will be described in Paper II. 
